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(Single Claim) 

A resist stripping solution containing a water-soluble anionic 
functional group-containing polymer consisting of a copolymer of 
a structural unit (1) derived from a C 3 -6 monocarboxylic acid 
monoethylenic unsaturated monomer (a) and/or monoethylenic 
unsaturated monomers (b) except the C 3 - 6 monocarboxylic acid 
monoethylenic unsaturated monomer (a) . 

Detailed description of the present invention 

Embodiment of the present invention 

[0008] Polymerization initiators used in the present invention are 
not particularly limitedbut peroxides such as hydrogen peroxide, . . . 
may be used. . . . 

. . .preferable organic solvents include N-methyl-2-pyrrolidone, 
2-pyrrolidone, l-ethyl-2 -pyrrol idone, 1 -propy 1-2 -pyrrol idone, 
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l-hydroxyethyl-2-pyrrolidone, l-hydroxypropyl-2-pyrrolidone, 
dimethylsulf oxide, dimethylf ormamide, ethylene glycol and 
glycerine. ... As complexing agents, benzotriazole, tolyltriazole, 
thiouric acid, benzimidazole, . . . may be used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the new resist removing liquid used for removing the residue formed 
on photoresist or a substrate from a substrate in manufacture of a semiconductor circuit etc. More particularly, this 
invention relates to the resist removing liquid which was excellent in resist removal nature or the removal nature of 
etching polymer, and also had little corrosion of the quality of a base sheet, and was excellent also in preservation 
stability. 
[0002] 

[Description of the Prior Art]When manufacturing a semiconductor microcircuit, processing using photoresist is 
usually performed. Namely, diacid-ized silicon and aluminum which serve as material of an insulating layer or a wiring 
layer as a ground first, Make layers, such as copper, form on a substrate, apply a photoresist layer and a resist 
pattern is made to form by exposure and development on it, subsequently to a mask this is carried out, etching 
operation of a ground is performed, and a predetermined circuit pattern is transferred to a foundation layer. **(ing) 
the method of performing to this using photoresist release liquid conventionally, and a substrate face to oxygen 
content plasma, although it is necessary to remove the photoresist pattern which became unnecessary after this — 
resist — incineration — there is the method of removing. Many constituents have been proposed as resist removing 
liquid used for such a purpose. For example, polar solvents which were indicated to U.S. Pat No. 4617251, and the 
mixture of alkanolamine are mentioned as an example of representation. However, in such conventional release 
liquid, when dry etching of the ground was carried out, there was removing thoroughly the etching polymer produced 
in a pattern side wall etc. or a problem that it could not do. moreover — **(ing) a substrate face to oxygen content 
plasma — resist — incineration — the metallic-oxide residue after etching which adhered to the hole wall also in 
the method (the dry etching method) of removing, incineration — it had problems, like next resist polymer remains, 
and the affix had become a problem when it became micro processing especially with narrow line width. 
[0003] 

[Problem(s) to be Solved by the Invention]There is this invention in solving the above-mentioned conventional 
problem, and reconciling the removal nature of edging polymer, and the corrosion prevention nature of a substrate in 
addition to the removal nature of resist, and providing stable release liquid with few performance changes during 
preservation and use. 
[0004] 

[Means for Solving the Problem]As a result of inquiring wholeheartedly that the above-mentioned conventional 
problem should be solved, artificers Structural unit (I) and/of monomonocarboxylate ethylenic unsaturated monomer 
(a) origin of the carbon number 3-6. Or resist removing liquid containing a water-soluble anionic functional group 
content polymer containing a copolymer of mono- ethylenic unsaturated monomers (b) other than a 
monomonocarboxylate ethylenic unsaturated monomer (a) of the carbon numbers 3-6, It finds out that in addition to 
the removal nature of resist of a high level the removal nature of edging polymer and the corrosion prevention 
nature of a substrate are reconciled, and stable release liquid with few performance changes can be provided during 
preservation and use, and came to complete this invention. This invention Namely, structural unit (I) and/of 
monomonocarboxylate ethylenic unsaturated monomer (a) origin of the carbon numbers 3-6. Or resist removing 
liquid containing a water-soluble anionic functional group content polymer containing a copolymer of mono- 
ethylenic unsaturated monomers (b) other than a monomonocarboxylate ethylenic unsaturated monomer (a) of the 
carbon numbers 3-6 is provided. 
[0005] 

[Embodiment of the Invention]Structural unit (I) and/of the monomonocarboxylate ethylenic unsaturated monomer 
(a) origin of the carbon numbers 3-6 which are used by this invention. Or the water-soluble anionic functional group 
content polymer containing the copolymer of mono- ethylenic unsaturated monomers (b) other than the 
monomonocarboxylate ethylenic unsaturated monomer (a) of the carbon numbers 3-6, Although there is no 
restriction in particular, it is preferred that it is [ or more 500 ] 10 million or less, 50,000 or less [ 1000 or more ] are 
more preferred, 20,000 or less [ 2500 or more ] are the purpose of improvement in the removal nature of resist, and, 
as for a molecular weight, they are the most preferred. Although the polymer containing structural unit (I) of the 
monomonocarboxylate ethylenic unsaturated monomer (a) origin of the carbon numbers 3-6 can be used for the 
water-soluble anionic functional group content polymer used by this invention, Specifically, Structural unit (II)s 1-99 
of the mono- ethylenic unsaturated monomer (b) origin of those other than the monomonocarboxylate ethylenic 



unsaturated monomer (a) of structural unit (1)99 - 1-mol % and the carbon numbers 3-6 of the 
monomonocarboxylate ethylenic unsaturated monomer (a) origin of the carbon numbers 3-6. The polymer which 
consists of mol% (however, the total quantity of (I) and (II) is 100-mol%.) is mentioned as a desirable example for the 
purpose of the removal nature of resist, More preferably Mono- ethylenic unsaturated monomers other than the 
monomonocarboxylate ethylenic unsaturated monomer (a) of structural unit (1)95 - 10-mol % and the carbon 
numbers 3-6 of the monomonocarboxylate ethylenic unsaturated monomer (a) origin of the carbon numbers 3-6. (b) 
It consists of 5-90 mol of structural unit (II)s% of the origin. Still more preferably, The monomonocarboxylate 
ethylenic unsaturated monomer of the carbon numbers 3—6. (a) It is a polymer which consists of structural unit (H)of 
mono- ethylenic unsaturated monomer (b) origin of those other than monomonocarboxylate ethylenic unsaturated 
monomer (a) of structural unit (1)90 - 20mol% of origin, and carbon numbers 3-6 10 - 80-mol%. (The total quantity of 
(I) and (II) is 1 00-mol%.). Structural unit (I) of the monomonocarboxylate ethylenic unsaturated monomer (a) origin of 
the above-mentioned carbon numbers 3~6, It is a structural unit of acrylic acid (salt), methacrylic acid (salt), and 
crotonic acid (salt) origin, is a constitutional unit of acrylic acid (salt) and methacrylic acid (salt) origin preferably, 
and is a constitutional unit of acrylic acid (salt) origin more preferably, these monomers — one sort — or two or 
more sorts may also be included. 

[0006]Acrylic acid (salt) is acrylic acid and/or acrylate. although limitation in particular is not carried out as acrylate 
— acrylic acid alkali-metal-salt; acrylic acid ammonium; acrylic acid organic amine salt, such as sodium acrylate and 
acrylic acid potassium, etc. — one sort — or two or more sorts may be included. 

[0007]As for structural unit (II) of the mono- ethylenic unsaturated monomer (b) origin of those other than the 
monomonocarboxylate ethylenic unsaturated monomer (a) of the carbon numbers 3-6, it is preferred to use what is 
indicated below. For example, an unsaturated-dicarboxylic-acid system monomer and unsaturation polyvalent- 
carboxylic-acid system unsaturated monomers, such as maleic acid, fumaric acid, itaconic acid, citraconic acid, and 
aconitic acid; (meta) Acrylamide, Amide system monomers, such as t-butyl(meta) acrylamide; (meta) Acrylic ester, 
Hydrophobic monomers, such as styrene, 2-methylstyrene, and vinyl acetate; Vinylsulfonic acid, Allylsulfonic acid, 
metallyl sulfonic acid, styrene sulfonic acid, 2-acrylamido— 2-methyl propane sulfonic acid, 3-allyloxy 2-hydroxy- 
propanesulfonic acid, sulfoethyl (meta) acrylate, Sulfopropyl (meta) acrylate, 2-hydroxysulfopropyl (meta) acrylate, 
Unsaturation sulfonic acid monomers, such as sulfoethyl maleimide; The above-mentioned unsaturated-dicarboxylic- 
acid system monomer, The above-mentioned unsaturation polyvalent-carboxylic-acid system monomer or the 
above-mentioned unsaturation sulfonic acid system monomer, The neutralized substance;2~hydroxy ethyl (meta) 
acrylate which carries out portion neutralization or full neutralization by univalent metal, divalent metal, ammonia, 
organic amine, etc., 2-hydroxypropyl (meta) acrylate, alpha-hydroxyacrylic acid, Hydroxyl group content unsaturated 
monomers, such as vinyl alcohol; Cationic monomers, such as dimethylaminoethyl (meta) acrylate, (Meta) 
Phosphorus-containing monomers, such as nitryl monomers, such as acrylonitrile, and acrylamide (meta) 
methanephosphonic acid, Alkyl vinyl ether, such as the methyl vinyl ether and ethyl vinyl ether, vinyl pyrrolidone and 
(meta) the ethylene oxide addition of allyl alcohol, the ethylene oxide addition of isopre Nord, etc. can be mentioned. 
Only one sort may be used for these monomers and they may use two or more sorts together. Although the water- 
soluble anionic functional group content polymer of this invention is preferably used considering a water independent 
as a solvent, it may add a hydrophilic organic solvent suitably in water if needed. Especially as the above-mentioned 
hydrophilic organic solvent, although not limited, for example Methanol, ether, such as ketone; 1,4-dioxane, such as 
amide; acetone, such as lower alcohol; dimethylformamides, such as ethanol and 2-propanol, etc. are mentioned — 
one sort out of these — or two or more sorts can be used, choosing suitably. The addition rate of a hydrophilic 
organic solvent is 1 or less % of the weight most preferably 5 or less % of the weight still more preferably 10 or less 
% of the weight still preferably more preferably [ 20 or less % of the weight ] to the mixed solvent whole quantity 
with water. When this rate exceeds 20 % of the weight, there is a possibility that this polymer may dissociate and/or 
precipitate. Carboxyl-group-containing-ethylene nature monomers, such as acrylic acid to polyalkylene glycol and 
maleic acid, can be used for the water-soluble anionic functional group content polymer of this invention, and it is 
preferred for the purpose of improvement in the removal nature of edging polymer. It is the purpose of improving the 
removal nature of resist, one or more has the preferred acid value of a polymer, as for the water-soluble anionic 
official group content polymer of this invention, three or more are more preferred, and five or more are still more 
preferred. Acid value here is expressed with the milliequivalent of the anionic functional group of per polymer 1g. 
[0008]A peroxide etc. can be used although the polymerization initiator in particular of this invention is not limited, 
For example, hydrogen peroxide; Persulfate;2, such as sodium persulfate, ammonium persulfate, and potassium 
persulfate, and 2 -azobis (2-aminodipropane) 2 hydrochloride, 4,4 -azobis (4-cyano Valerin acid), azobis isobutylnitril, 
Azo compounds, such as 2,2'-azobis (4-methoxy-2,4-dimethylvaleronitriIe); Benzoyl peroxide, Organic peroxide, 
such as lauroyl peroxide, peracetic acid, persuccinic acid, a di-t-butyl PAO side, t-butylhydronalium PAO side, and 
cumene hydronalium peroxide, etc. are mentioned. It may be only these one kind or two or more kinds may be 
included. The addition of the water-soluble anionic functional group content polymer added to the release liquid for 
resist of this invention is conversion of a solid versus a solid, 0.05 % of the weight - 70 % of the weight are preferred, 
0.1 % of the weight - 30 % of the weight are more preferred, and 0.5 % of the weight - 10 % of the weight are more 
preferred. The resist removing liquid of this invention is the purpose of improvement in the removal nature of resist, 
and it is preferred to contain organic amine. As desirable organic amine, monoethanolamine, 3-amino-1-propanol, 4- 
amino-1-butanol, 1,2-diaminoethane, 1, 3-diaminopropane, 1,4-diaminobutane, 1-amino-2-mercaptoethane, 1- 
amino-3-mercaptopropane, 1-amino-4 mercaptobutane, diethylenetriamine, triethylenetetramine, 
tetraethylenepentamine, etc. can be mentioned. It is preferred for the purpose of improvement in the removal nature 



of etching polymer to blend a hydroxy! compound. As a hydroxyl compound, 2-hydroxy-3-naphthoic acid, 2- 
hydroxy-1 -naphthoic acid, 1-hydroxy-2-naphthoic acid, etc. can be mentioned. As an example with improvement 
the invention in this application is containing an organic solvent, and possible for it in the removal nature of etching 
polymer, and a preferred organic solvent, N-methyh2-pyrrolidone, 2-pyrrolidone, a 1-ethyf-2-pyrrolidone, A 1- 
propyl-2-pyrrolidone, a 1-HIIDOROKISHI ethyl-2-pyrrolidone, a 1 -hydroxypropyl 2-pyrrolidone, dimethyl sulfoxide, 
dimethylformamide, ethylene glycol, glycerin, etc. are mentioned. Resist removing nature can also be improved by 
blending a complexing agent. As this complexing agent, benzotriazol, tollyltriazole, thiourea, Benzimidazole benzo 
FUROKISAN, 2,1,3-benzo thiadiazole, Heterocyclic compounds, such as 2-mercaptobenzothiazole, 2-mercaptobenzo 
thiadiazole, 2-mercaptobenzooxazol, and 7-hydroxy-5-methyl-1,3,4-TORIAZAINDAZORIN and melamine, can be 
used. Salicylaldoxime, o-phenylenediamine, m-phenylenediamine, catechol, o-aminophenol, etc, can also be used. 
When resist removing liquid is made into 100 copies, content of these complexing agents can be made into 0.001-2 
copies, and it is preferred to consider it as 0.02-0.5 copy especially 0.01-1 copy 
[0009] 

[Example]Although an example is given and this invention is explained concretely hereafter, this invention is not 
limited to these examples. "% of the weight" is shown"%." 

[0010]- 1800 copies of pure water was taught to the reactor made from SUS316L provided with the synthetic 
example 1 -thermometer, the agitator, and the reflux condenser, and temperature up was carried out to it to boiling 
temperature (100 **) under stirring. Subsequently, 370 copies of 540 or 15% of acrylic acid aqueous solution 
ammonium persulfate solution, 80 copies of 35% hydrogen-peroxide-solution solutions, and 600 copies of pure water 
were dropped from the respectively separate dropping nozzle 80% into the polymerization reaction system of a 
boiling state under stirring. Each drop time was made into 180 minutes. After the end of dropping, reaction mixture 
was held to the boiling state over 30 more minutes, and the polymerization was completed. The weight average 
molecular weight of the obtained water-soluble polymer is 4800. 
Molecular weight distribution was 2.3. 

Moisture was distilled out of the obtained water-soluble polymer, using an evaporator as a concentration step, and 
the water-soluble anionic functional group content polymer (1) of 35% of solid content was obtained. Weight average 
molecular weight and molecular weight distribution were measured with gel permeation chromatography. G- 
3000PWXL by TOSOH CORP. (trade name) was used for the column. As a mobile phase, the solution which added 
pure water to the phosphoric acid hydrogen disodium 12 hydrate 34.5g and the phosphoric acid 2 hydrogen sodium 2 
hydrate 46.2g to make 5000 g and which was filtered with a 0.45-micrometer membrane filter after that was used. 
[001 1]- 250 copies of pure water was taught to the reactor made from SUS316L provided with the synthetic 
example 2-thermometer, the agitator, and the reflux condenser, and temperature up was carried out to it to boiling 
temperature (100 **) under stirring. Subsequently, they are 540 copies of 80% acrylic acid aqueous solutions, and 25 
mol of isopre Nord EO addition in the polymerization reaction system of the bottom of stirring, and a boiling state. 
100 copies, 640 copies of 15% sodium persulfate solution, and 80 copies of 35% hydrogen-peroxide-solution 
solutions were dropped from the respectively separate dropping nozzle. Each drop time was made into 180 minutes. 
After the end of dropping, reaction mixture was held to the boiling state over 30 more minutes, the polymerization 
was completed, and the water-soluble anionic functional group content polymer (2) of 35% of solid content was 
obtained. The weight average molecular weight of the obtained water-soluble polymer is 5000. 
Molecular weight distribution was 2.5. 
It analyzed like the synthetic example 1 . 

[0012]- 1800 copies of pure water was taught to the glass reactors provided with the synthetic example 3- 
thermometer, the agitator, and the reflux condenser, and temperature up was carried out to them to boiling 
temperature (100 **) under stirring. Under stirring, in the polymerization reaction system of a boiling state 
Subsequently, 540 copies of 80% acrylic acid aqueous solutions, Maleic anhydride 100 copies, 25 mol of isopre Nord 
EO addition 100 copies, 320 copies of 15% ammonium persulfate solution, 80 copies of 35% hydrogen-peroxide- 
solution solutions, and 600 copies of pure water were dropped from the respectively separate dropping nozzle. Each 
drop time was made into 180 minutes. After the end of dropping, reaction mixture was held to the boiling state over 
30 more minutes, the polymerization was completed, and the water-soluble anionic functional group content polymer 
(3) was obtained. The weight average molecular weight of the obtained water-soluble anionic functional group 
content polymer (3) is 4300. 
Molecular weight distribution was 2.3. 

[0013]- Polyethylene-glycol 200 weight section of the average molecular weight 1000 and maleic acid 44 weight 
section were taught, under the nitrogen air current, melting was heated and carried out to the glass reactors 
provided with the synthetic example 4-thermometer, the agitator, the nitrogen introducing pipe, and the reflux 
condenser, and temperature up was carried out to them to 145 ** under churning. Next, keeping temperature at 
145-147 **, acrylic acid 100 weight section and di-t-butyl peroxide 5.5 weight section were independently dropped 
continuously over 1 hour, and churning was continued for 20 minutes after that. The thrown-in sodium hydroxide 
solution (10% solution) of the amount of full neutralization of acrylic acid and maleic acid was added after cooling, it 
heated at flowing-back-under churning temperature for 1 hour, and the water-soluble anionic functional group 
content polymer (4) was obtained. 

[0014]- Mono- methoxy polyethylene-glycol 200 weight section of the average molecular weight 5000 and maleic 
acid 22 weight section were taught, under the nitrogen air current, melting was heated and carried out to the same 



reactor as the example 4 of synthetic example 5-composition, and temperature up was carried out to it to 130 ** 
under churning. Next, keeping temperature at 130-132 **, acrylic acid 100 weight section and di-t-butyl peroxide 5 
weight section were independently dropped continuously over 1 hour, and churning was continued after that for 80 
minutes. The thrownHn sodium hydroxide solution (10% solution) of the amount of full neutralization of acrylic acid 
and maleic acid was added after cooling, it heated at flowing-back-under churning temperature for 1 hour, and the 
water-soluble anionic functional group content polymer (5) was obtained. 

[0015]- Phenoxypolyethylene-glycol 200 weight section of the average molecular weight 1000 and maleic acid 22 
weight section were taught, under the nitrogen air current, melting was heated and carried out to the same reactor 
as the example 4 of synthetic example 6-composition, and temperature up was carried out to it to 145 ** under 
churning. Next, keeping temperature at 145-147 **, acrylic acid 50 weight section and di-t-butyl peroxide 2.5 weight 
section were independently dropped continuously over 1 hour, and churning was continued for 20 minutes after that. 
The thrown-in sodium hydroxide solution (10% solution) of the amount of full neutralization of acrylic acid and maleic 
acid was added after cooling, it heated at flowing-back-under churning temperature for 1 hour, and the water- 
soluble anionic functional group content polymer (6) was obtained. 

[0016](Example 1) The sputtering system was used and the coat of the aluminum-Si-Cu alloy was made to form on 
a silicon wafer. By a thickness of 1 micrometer, apply the positive type photoresist of the Fuji hunt electronics 
technology company, and FH-6400 on this, and by the usual method. The aluminum-Si-Cu coat of the substrate 
was etched into the mask for the resist image of the line and space pattern with the reactant etching device using 
the reduced-projection-exposure device, subsequently — until 80% of which the thickness burns the resist film 
which became unnecessary with the resist-ashing device using oxygen plasma is removed — incineration it 
removed. Next, each release liquid (****** 1-6 given in table-1) which becomes this invention was warmed at 40 ** 
- 80 **, and the strip of the resist film which immersed this wafer and remained into it was carried out. The wafer 
surface was observed with the scanning electron microscope with the pure water flowing down, and the existence 
(resist removal nature) of the resist remainder and an aluminum-Si-Cu pattern recorded the grade (corroding 
degree of a ground) which became thin in response to corrosion. It investigated by resist when the preservation 
stability of liquid is saved in a well-closed container for one month at a room temperature, and etching polymer 
removal performance change. In the release liquid sample which furthermore heated the corrosiveness over Ti at 70 
**, the substrate which has a Ti layer was immersed in the 1st layer for 20 minutes, and it investigated by observing 
change of the increase of stock of the Ti content in the sample after processing, and a surface corroded condition. 
Measurement of the Ti content carried out observation of atomic absorption and a surface state by SEM (scanning 
transmission electron microscope). A valuation basis is shown below. Resist removal nature has O in the case where 
resist exfoliates thoroughly, has O and the exfoliation remainder in the case where there is the resist removing 
remainder slightly, and made x the case where ** and resist were not removed at all in the case where there is a 
problem practically. Residue removal nature made x the case where ** and residue were not removed at all in the 
case where there are O and residue about the case where there are O and residue slightly about those without 
residue, and there is a problem practically. The corroding degree of a ground has O and corrosion in the case where 
there are O and corrosion slightly about those without corrosion, and made x the case where there were ** and 
severe corrosion about the case where there is a problem practically. The preservation stability of liquid made x the 
case where there were ** and severe corrosion about the case where O, removal nature, or corrosion deteriorates 
slightly the case where change is not observed in the performance at all. The corrosiveness over Ti is before and 
after immersion, there is no difference in Ti content in a sample, and Ti elution is not accepted, Ti content in ** and 
a sample increased greatly the case where Ti content in O and a sample increased the case where corrosion is not 
seen in a substrate face, and there was Ti elution, and the trace of corrosion was seen in a substrate face, and 
many [ Ti elution / and ] cases where the trace of corrosion was remarkable were made into x on the surface. A 
result is shown in table-1. 
[0017] 
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[0018](Comparatrve example) It exam.ned completely like Example 1 except having used the release liquid of the 
statement for Table 2. The result was indicated to Table 2 
0019] 
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[0020] 

[Effect of the Invention]ln addition to the removal nature of the resist of a high level, the resist removing liquid of 
this invention reconciled the removal nature of edging polymer, and the corrosion prevention nature of the 
substrate, and found out that a performance change was also stable few during preservation and use 
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